Post-polio syndrome (PPS) in individuals with polio longer than 15 years is characterized by weakness and/or muscle fatigue, deficit of deglutition and breath and periodic limb movements (PLM) during sleep. We undertook a review of 99 patients with PPS, and assessed the frequency of PLM through polysomnographic recordings at our sleep disorders unit. The total number of PLM, total time of sleep (TTS), efficiency of sleep (EfS), awaking index (AI) and apnea-hypopnea index (AHI) were analyzed. Sixteen patients presented PLM in excess of 5 for the entire night. When comparing these with the group without PLM, a correlation was found (p=0.001). Significant difference was found for the correlation of the parameters: IAH, ID, TTS and EfS when compared the two groups. There is a close relationship between PPS and PLM. Key words: post-polio syndrome, periodic limb movements, sleep disorder, polysomnography.
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Poliomyelitis is not just an anterior horn disease of the marrow, but is also a diffuse neuronal illness usually involving reticular formation in the cerebral trunk. Inside regions of the nervous system of patients with polio have significant neuronal destruction not only in the anterior horn motor neurons of the marrow, but also in sensorial areas like the posterior horn and the ganglia of the dorsal root, as well as prefrontal cortex area, hypothalamus, thalamus, nucleus and cerebellum, several cranial nerves nucleus, reticular formation and cerebral trunk 1 . Post-polio syn- . A number of hypotheses for the cause of the PPS can be found, however the most accepted is that PPS is not caused by a new poliovirus activity, but due to extreme use of the motor neurons over many years. The virus can damage up to 95% of the anterior horn motor neurons of the marrow, killing at least 50% of them. With the death of these neurons, muscles stay without their enervation, provoking paralysis and atrophy. Although damaged, the remaining neurons send ramifications to activate these orphans muscles recovering the neuromuscular function partially or totally depending on the number of involved neurons in the "adoption". One neuron can launch derivations to connect from 5 to 10 times more neurons than originally. Thus, a neuron innerves a bigger number of neuromuscular fibers than it is usual to, reestablishing the motor function; however, overloaded, after many years of functional stability, new pathological symptoms arise 1 . In 2001 the diagnostic criteria for PPS were brought up to date at the International Conference of the PPS 3 . Periodic limb movements in sleep (PLMS) are highlighted through polysomnography as a repetitive episode of muscular contractions with duration of 0.5 up to 5 seconds, separate for a typical interval from 4 to 90 seconds. The occurrence of PLMS in frequency of 5 or more per sleep hour is considered as abnormal and its association with insomnia or daily sleepiness suggests the diagnosis of PLMS disorder. The patient, however, can be asymptomatic with the movements verified by an observer or incidentally found during polysomnography [4] [5] [6] [7] [8] [9] [10] [11] [12] .
Polysomnography is conducted during sleep with sensors delicately placed on the skin with a tape. It allows for checking some physiological parameters such as: EEG brain activity, the eye movement, limb movements and the submental muscle, breath, heartbeat and blood gases (O 2 and CO 2 ). The sensors send information to computer devices to collect data and to facilitate real time sleep analysis. The whole process is painless and allows a normal sleeps 5 . The polysomnography sleep study remains a standard in order to establish PLM diagnosis [12] [13] [14] . The objectives were to identify the frequency of periodic limb movements during sleep in patients with postpolio syndrome, and compare sleep quality variables, check the difference on AHI, and verify if polysomnography helps to confirm sleep disorders in PPS patients with and without PLM.
Method
This study was descriptive retrospective; 199 polysomnography recordings from January 2003 to December 2006 were reviewed; 34 were excluded from patients with polio sequels and 165 were selected with confirmed diagnosis post-polio syndrome. The individuals had polio paralysis in the past; having partial motor recovery at least 15 years; presence of abnormal muscular fatigue. Ninety nine patients were randomized selected according to PPS International Conference diagnostic criteria, assisted at UNIFESP/EPM clinic. The demographic data of the patients are showed in 
Results
Sixteen patients (16.6%) showed an PLM index higher than 5 for the whole night, which is pathological. No significant differences were found for the following correlation parameters: apnea-hypopnea index, awakening index, total sleep time and sleep efficiency when compared both groups.
The AHI value achieved comparing patients with and without PLM was p=0.87 (Fig 1) . To AI, the value was p=0.93, to TST the value was p=0.54 (Fig 2) , and to the SE the p value was 0.54. discussion We found 16.6% of the polysomnographies with PLM index >5 per hour in post polio patients; this is in accordance with Bruno's 14 study where PPS patients referred sleep disorder by involuntary muscle contraction. This suggests that PLMS is related to the physiopathology of PPS.
The frequency of PLMS and PPS frequency are not well known. The PLMS are related to the awakening number, sleep fragment architecture and sleep-vigil cycle increase.
Sometimes the PLMS are found in PSG recordings in patients complaining of insomnia or daily somnolence. PLMS frequency or severity determine the complaint of sleep but remain undetermined, Pennestri et al. 15 , note that for healthy individuals, with similar age of this study, PLM average ranges from 10 to 12. PLMS remains a causal factor of bad sleep quality through micro arousals 11 . One interesting finding in this study was that PLMS was unknown to patients during a clinical interview, since the excitation associated to the PLMS did not result in a full sleep awakening, which is in accordance with Sforza's 15 findings. Patients with several awakening episodes highlight the following factors: obstructive sleep apnea, snoring, periodic limb movements, pain and cramp 15 . No statistical significance was found when was compared the AHI on both groups, showing that the real prevalence of PPS in patients with or without PLMS and its combination with apnea-hypopnea is not clearly determined, concurring with Jubelt et al. 16 . Both groups present apnea-hypopnea index higher than 5 episodes per hour and show a reduction in sleep quality associated to PLM. PLM does not affect AHI. A high average awakening index impairs sleep. An AHI higher than 5, together with PPS, drives this high average, and is not worsened by PLM. PLM does not change the AI. There was a non significant impairment by PLM with total sleep time reduction in both groups (bigger than 300 minutes or 5 hours) while the ideal is higher than 420 minutes or 7 hours. There is a reduction higher than 10 minutes within the groups which is considered to be irrelevant; this suggests that AHI and PPS could lead to this change and not PLM per se. TST is reduced in PLM. Although there was no increase in AI, the awakening time increased in patients.
Good SE is considered to be higher than 85%. The patients had a SE mean of 71-73%, suggesting that AHI plus PPS let SE lower and not the PLM. The SE is reduced in the PLM group due to the increase awakening time TST is decreased taking to an inefficient sleep however significantly reduced.
Many PPS patients relate sleep quality reduction referring to excessive daytime somnolence, weariness, headache and fatigue, but in this study no statistical significance was found in the following variables: apnea-hypopnea index, sleep efficiency, awaking index and total sleep time in both groups. Several authors find clear changes in the sleep architecture caused exactly by a lack of sleep quality. This suggests that PPS or AHI or both could be the harmful factors to sleep but not to PLM.
Bruno's 14 study was the first to propose the apparent increase of ASM (abnormal sleep movements) on survival patients of polio with daily fatigue which is a common feature of PPS. He assessed ASM related to possible sleep architecture perturbation in the attempt to propose an effective treatment. It is important to remove sleep perturbations caused by fatigue and to verify sleep history of patients with post polio, asking not only about sleep apnea symptoms -which frequently occur in polio survivorsbut also about ASM. Partners of patients should also be asked about ASM because most of the polio survivors are unknown that they have AMS 14 . PSG recordings were effective in terms of diagnosis alterations. PLMS are rhythmic contractions, repetitive and stereotyped of extremity muscles in sleep. They produce superficial electroencephalograph traces in polysomnographic records with possible sleep-vigil cycles and awakening episodes 16 . This suggests that sleep disturbances are more prevalent in PPS possible due to PLMS or AHI provoking frequent awakenings during the night. A further article to explore this aspect should look at PPS in patients without apnea.
The clinical history is still vital but polysomnographic studies are a good reason to avoid diagnostic misinterpretations. It is important take in account that the PSG findings themselves do not determine the illness, but should be considered their as part of clinical context 17 . PLMS may be associated with dopaminergic system deregulation or hypoactivity due to excessive diurnal sleepiness causing functional impairment and a lost of sleep quality 18 . In conclusion, the polysomnography records are an apt way of establishing PLMS in PPS. Understanding the role this plays in the lives of PPS will allow health carers to work on enhancing the overall sleep quality of polio survivors.
